nanotechnology, illustrating the diverse nature of bioconjugate chemistry that is presented in this Research Front.
The development of biosensors has been one of the key driving forces for several research groups working in the area of electrochemistry, bioelectronics, and nano(bio)technology. The key challenges in integrating biological molecules into biosensors concerns methods used to link or anchor proteins or other biomolecules to surfaces. The review by Goldstein, Thordarson, and Peterson highlights some of the recent work concerning the conjugation of redox active proteins to novel electrode materials, including carbon nanotubes, metallic nanoparticles, and graphene. [3] The construction of biosensors usually necessitates that biomolecules are linked to artificial (synthetic) surfaces. However, there have been several recent developments allowing for the covalent derivatisation of DNA with proteins, an area discussed by Schaeffer and Dixon in their Highlight article. [4] These DNA-protein bioconjugates are of immense value in aiding our fundamental understanding of protein-DNA interactions, for example in gene expression as well as wide ranging applications in novel diagnostic devices.
Bioconjugate chemistry can also help us understand other fundamental processes in biology, including photosynthesis. Harnessing the power of photosynthesis in bio-hybrid devices could also help address some of the challenges we currently face in reducing our dependence on fossil fuels. The paper by Wydrzynski and co-workers illustrates how a bacterioferritin protein, modified with zinc-chlorin and manganese ions, can help us better understand the ability of Photosystem II (PSII) to oxidize water to molecular oxygen. [5] Our ability to directly manipulate biomolecules, including proteins, DNA and RNA also has enormous implications in medical research. The relatively recent discovery of small interfering RNA (si-RNA) that can inhibit gene expression has resulted in a flurry of research in methods that could utilize si-RNA for the treatment of various diseases and disorders, including cancer. Bulmus and co-workers describe the formation of stable noncovalent complexes between si-RNA and a specially synthesized block copolymer (obtained by RAFT). [6] The results presented indicate that this approach could address some of the key issues that currently hamper in vivo use of si-RNA due to difficulties with its delivery.
The Research Front also features a communication from Chun and Payne describing the synthesis of peptide and glycopeptide dendrimers. [7] The goal of this study was to utilize rapid and efficient chemistry to generate dendrimers presenting a multivalent array of immunogenic peptide segments of a glycoprotein called MUC1, which is overexpressed on several epithelial tumour cell types. This was achieved by using the copper-catalyzed azide-alkyne cycloaddition reaction (CuAAC) (the quintessential 'click reaction') to conjugate a dendrimer scaffold bearing terminal alkyne groups with peptides and glycopeptides bearing azide moieties. The multivalent peptide and glycopeptide dendrimers were produced in high yields and purities and serve as potential candidiates for the development of cancer vaccines.
Finally, this Research Front features a communication from Alewood and co-workers which describes the use of peptide ligation chemistry for the efficient construction of chimeras of ω-conotoxin. [8] Specifically, native chemical ligation was used for the synthesis of four full-length ω-conotoxins by disconnecting the sequence at several ideally situated cysteine residues. Notably, this novel synthetic route to these bioactive molecules proved to be higher yielding and afforded peptides of higher purity than those synthesized in one piece by solid-phase peptide synthesis. The results of this study may therefore have enormous scope and utility in the synthesis of other members of the conotoxin family or in the ligation based assembly of other bioactive peptides.
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